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Abstract: This paper proposes to add missing types of V2X, which are currently V2I and V2P, in the Overview section with what SA1 has come up with so far.
1. Considerations

Since V2X SID (Stage 1) was agreed, SA1 has made most V2V portion and lots of V2I and V2P portions complete by carefully choosing eighteen (18) useful Use Cases and the related Potential Requirements. The Overview section is not evenly populated with the three types of V2X which has been specified in the approved SID (SP-150051). This paper proposes to add missing types of V2X, which are currently V2I and V2P, in the section with what SA1 has come up with so far.
The sentence below is proposed to move from 4.2 to 4.1 since it is not necessarily related to V2V only but also is it globally related to other types of V2X.

Three basic classes of applications for providing ITS services: road safety, traffic efficiency, and other applications can be found in e.g., [2],[3].
>>>>>>>>>> START OF CHANGE <<<<<<<<<<
4
Overview
4.1
Types of V2X

The vehicular communication in this study, referred to as Vehicle-to-Everything (V2X), contains the following three different types:

-
Vehicle-to-Vehicle (V2V) Communications

-
Vehicle-to-Infrastructure (V2I) Communications

-
Vehicle-to-Pedestrian (V2P) Communications
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Figure 4.1-1: Types of V2X (V2V, V2P, and V2I) 

Note: 
These three types of V2X can use “co-operative awareness” to provide more intelligent services for end-users. This means that transport entities, such as vehicles, roadside infrastructure, and pedestrians, can collect knowledge of their local environment (e.g., information received from other vehicles or sensor equipment in proximity) to process and share that knowledge in order to provide more intelligent services, such as cooperative collision warning or autonomous driving.

Three basic classes of applications for providing ITS services: road safety, traffic efficiency, and other applications can be found in e.g., [2],[3].
4.2
Vehicle-to-Vehicle (V2V)


E-UTRAN allows such UEs that are in proximity of each other to exchange V2V-related information using E-UTRA(N) when permission, authorisation and proximity criteria are fulfilled. The proximity criteria can be configured by the MNO. However, UEs supporting V2V Service can exchange such information when served by or not served by E-UTRAN.
The UE supporting V2V applications broadcasts application layer information (e.g. about its location, dynamics, and attributes as part of the V2V Service). The V2V payload must be flexible in order to accommodate different information contents, and the information can be broadcasted periodically according to a configuration provided by the MNO. 
V2V includes the exchange of V2V-related application information between distinct UEs directly and/or, due to the limited direct communication range of V2V, the exchange of V2V-related application information between distinct UEs via infrastructure, e.g., RSU.
4.3
Vehicle-to-Infrastructure (V2I)

The UE supporting V2I applications sends application layer information to infrastructure. Infrastructure sends application layer information to a group of UEs or a UE supporting V2I applications. 
V2N is also introduced for some use cases where there is limited local network connectivity via LTE network entities between a UE supportingV2N applications and a serving entity.
4.4
Vehicle-to-Pedestrian (V2P)

E-UTRAN allows such UEs that are in proximity of each other to exchange V2P-related information using E-UTRAN when permission, authorisation and proximity criteria are fulfilled. The proximity criteria can be configured by the MNO. However, UEs supporting V2V Service can exchange such information even when not served by E-UTRAN.
The UE supporting V2P applications broadcasts application layer information. Such information can be broadcast either by a vehicle with UE supporting V2X Service (e.g., warning to pedestrian), or by a pedestrian with UE supporting V2X Service (e.g., warning to vehicle).
>>>>>>>>>> END OF CHANGE <<<<<<<<<<
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